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CORROSION MONITORING PROBE 

The present invention relates to a corrosion 
monitoring probe and in particular to a corrosion 
monitoring probe for sensing corrosion conditions to 
which a tubular metallic element is exposed. 

There are various techniques for monitor imj the 
rate at which metallic components corrode. For 
example electrochemical corrosion can be monitored by 
techniques of the type described in U.S. Patent 
Specification No. 4,575,678. Alternatively corrosion 
may be monitored by measuring the weight loss due to 
corrosion of metallic members exposed to the 
corrosion conditions. In many applications it is 
relatively, easy to support the corrosion sensing 
members in a wall of the vessel or pipe the corrosion 
of which is. to be monitored. -There are certain 
situations however where is it yery difficult to 
mount the corrosion sensing .members such that the 
corrosion conditions to which they are exposed are 
truly representative of the corrosion conditions to 
which the surfaces being monitored are exposed. For 
example in heat exchangers relatively small bore 
pipes are often provided as the thermal interface 
between a heating medium such as combustion gases and 
a medium to be heated such as water. In such 
conditions the pipes are not only exposed to often 
severe corrosion but also must withstand large, 
temperature changes occurring relatively rapidly. 

If a corrosion probe is used which is not of the 
same size and material as the pipes the corrosion of 
which is to be monitored the corrosion of the sensing 
members cannot be relied upon as an accurate 
representation of the corrosion to which the pipes 
are in fact exposed. Ideally the corrosion probes 
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should be mounted in a structure of the same 
dimensions as the pipes themselves and this causes 
considerable difficulties. Attempts have been made 
to produce such probes but the results attained with 
the prior. art probes have been far from 
satisfactory- It appears that these unsatisfactory 
results are caused by the different thermal expansion 
characteristics of the probe structure as compared 
with the pipes the corrosion of which is to be 
monitored . 

It is an object of the present invention to ' 
obviate or mitigate the above problems. 

According to the present invention there is 
provided a corrosion monitoring probe comprising a 
tubular assembly including a pair of end pieces 
between which are arranged a plurality of corrosion 
sensing members separated " by electrically insulating 
spacers, a support member secured at its ends to the 
end pieces, and means, for applying tension to the 
support member to compress the corrosion sensing 
members and spacers together, the tension applying 
means maintaining the tension in the support member 
substantially constant in . the event of differential 
thermal expansion of elements of the probe. 

The support may be in the form of a rod or tube 
extending axially along the tubular assembly or 
alternatively in the form of a tube through which the 
tubular assembly extends. Tension may be applied by . 
for example a compression spring or resilient members 
forming a part of the tubular assembly. The 
resilient members may be for example dished washers 
such as washers of the type normally referred to as 
"belville" washers or simple washers of a resilient 
polymeric material. 

embodiments of the present invention will now be 
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described by way of example with reference to the 
accompanying drawings, in which: 

Pig, 1 is a schematic sectional view through an 
electrochemical corrosion probe in accordance with 

the Invention? 

Fig, 2 is an enlarged illustration of a portion 

of the. probe of Fig. 1; 

Figs. 3 & 4 are plan views of an insulating 
spacing washer and a corrosion sensing electrode 
respectively of the probe of Fig- 1; 

Pig. 5 is a side view of the electrode of Fig- 

4; and 

Fig, 6 is a schematic sectional view of a weight 
loss corrosion probe in accordance with the invention. 

Referring to Figs. 1 to 5, the illustrated probe 
comprises a tubular assembly comprising a main tube 
1, eight corrosion sensing electrodes in the form of 
metallic rings 2 of for example aluminium, a first 
end piece 3/ a second end piece 4, a series of 
insulating spacing washers 5 of for example silicon, 
and a compression spring 6 arranged between the end 
piece 4 and a flange 7 welded to the end of the tube 

A tubular tension member 8 extends axially 
through the tubular assembly and is secured to the 
end piece 3 and bears against the end piece 4 so as 
to apply tension to the tubular assembly* Cooling 
air can be introduced through the end 9 of the 
tension member, the cooling air issuing through slots 
10 and returning around the outside of the tension 
member to escape through apertures 11. 

The compression forces on the electrodes 2 and 
the spacers 5 is determined by the strength of the 
compression spring 6 and accordingly this compression 
does not alter significantly even if the elements 
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forming the probe are subjected to thermal expansions 
and contractions as a result of changes in the 
temperature to which the probe is exposed. With this 
structure it has been found that corrosion 
measurements taken by monitoring the electrochemical 
corrosion of the electrodes 2 are truly 
representative of the corrosion which occurs in a 
pipe manufactured from the same material as the 
electrodes 2 and having the same outside diameter. 
If the spring 6 was replaced by a rigid tube the 
resulting corrosion measurements are inaccurate. It 
is thought that the provision of the compression 
spring 6 provides improved accuracy because crevicing 
conditions are maintained substantially constant. 

Thus a relatively easy to manufacture and 
assemble probe can be used in a wide variety of 
applications where a tubular form for the probe is 
required. 

It will be appreciated chat the tension member 8 
could be in the form of a tube arranged outside the 
tubular assembly rather than inside the tubular 
assembly as illustrated in Fig. 1, 

Referring now to Fig. 6, the illustrated probe 
comprises a plurality of coupons 12 separated .by 
spacers 13. A tubular tension member 14 and 
compression spring ' 15 provide the necessary stable 
compression, of the various components. cooling air 
may be introduced through the tension member 14 to • 
issue from slots 16 and return via apertures 17 in 
the spacers 13- The spacers 13 may be fabricated 
from PTP'E . 

It will be appreciated chat any convenient means 
may be provided for applying a substantially constant 
tension to the tension member 14. For example the 
compression springs could be replaced by resilient 
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members of for example polymeric material or by one 

or more dished washers. The means for providing the 

necessary tension could be incorporated in the 

tubular structure rather than positioned at one end 
thereof , 



Received from < +7136234846 > at 3/7/03 12:35:50 PM [Eastern Standard Time] 



Mar-Of-03 1 1 :36am F rom-Moser , Patterson & Sheridan LLP. +713 623 4846 T-300 P. 026/031 F-070 

- 6 - 



CLAIMS: 

1. A corrosion monitoring probe comprising a 
tubular assembly including a pair of end pieces 
between which are arranged a plurality of corrosion 
sensing members separated by electrically insulating 
spacers/ a support member secured at its ends to the 
end pieces, and means for- applying tension to the 
support member to compress the corrosion sensing 
members and spacers together, the tension applying 
means maintaining the tension in the support member 
substantially constant in the event of differential 
thermal expansion of elements of the probe* 

2* A corrosion monitoring probe according to 
claim 1, wherein the support member is an elongate 
member extending axialiy along the tubular assembly, 

3, A corrosion monitoring ^probe according to 
claim l f wherein the support member is " in the form of 
a tube through which the tubular assembly extends. 

4. A corrosion monitoring probe according to 
claim 1^ 2 or 3/ wherein the tension applying means 
comprises a compression spring forming a part of the 
tubular assembly. 

5* A corrosion monitoring probe according to 
claim 1, 2 or 3r wherein the tension applying means 
comprises resilient members forming a part of the 
tubular assembly. 
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